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Executive Summary
The world we live in is full of potential danger everywhere we turn. Accidents that cause
major traumatic injuries occur daily. According to the Centers for Disease Control (CDC), in the
United States, trauma remains the leading cause of death for people ages 1-46 years old and the
5th leading cause of death overall (Peterson et al., 2021). Hemorrhage is one of the primary
causes of death after injury and is the leading cause of potentially preventable trauma deaths
(Chang & Holcomb, 2017). Hemorrhagic shock accounts for approximately 40% of deaths
within the first 24 hours after injury. Research has shown that copious amounts of hypotonic
fluids (normal saline and lactated ringers) administered during the initial phase of trauma
resuscitation can significantly increase the risk of complications and even death in the trauma
patient (Sharpe et al., 2014). The key to trauma resuscitation is sufficient organ perfusion as
soon as possible. In the trauma field, this should be done with as few post traumatic
complications as possible. This benchmark project will help to illustrate that the current practice
of using profuse amounts of hypotonic fluids during the initial resuscitation of hemorrhagic
trauma patients is no longer best practice and should be changed.
1. Rationale for the Project
The manner in which clinicians have used to resuscitate hemorrhagic trauma patients has
been a continuous repetitive cycle over time. The cycle has gone from “run the fluids wide open
in the patient” to “less is more in the patient”. As more evidence-based practice (EBP) emerges,
reasons for ‘less is more’ become acutely evident. Large fluid volume resuscitation is highly
suspicious for the exacerbation of the lethal triad of trauma: hypothermia, acidosis, and
coagulopathy, thereby increasing bleeding and mortality (Cotton et al., 2006). The increased risk
of bleeding also worsens the complications associated with trauma resuscitation. This all creates
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a cascade of potential harmful effects to the patient including, but not limited to coagulopathy,
pneumonia, acute respiratory distress syndrome (ARDS), acute renal failure (ARF), multi-system
organ failure (MOF), sepsis, infection and in some cases, death. Each of these unwarranted
complications has the potential to increase the length of hospital stay therefore increasing the
overall cost of care to the patient. In a recent study by Scott, et al., trauma care costs are
estimated at $163 billion per year (Scott et al., 2020). For clinicians who treat trauma patients,
the objective should be to provide better, more up to date trauma resuscitation care which would
lead to a reduction of complications for the patient and, in turn, a decrease in the cost of care for
the patient. This project will optimistically help guide that practice.
1.1 Project Goals
The intention of this Benchmark Project is to bring additional awareness and
understanding to the clinical practice of permissive hypotension/controlled resuscitation for
hemorrhagic hypotensive trauma patients. After effectively educating all staff involved in caring
for trauma patients of the benefits of permissive hypotension in resuscitation, and putting it into
daily practice, the hospital can expect to see improved patient outcomes, improved mortality
rates, and reduced healthcare costs in trauma patients. The goal is to develop a plan to guide the
transition from conventional resuscitation to permissive hypotension/controlled resuscitation for
any hypotensive trauma patient related to hemorrhage.
2. Literature Synthesis
The literature review resulted in a multitude of studies showing the benefits of
hypotensive/controlled resuscitation in trauma patients. These benefits included a decrease in
the number of complications such as ARDS, MOF, pneumonia, ARF and sepsis as well as a
decrease in overall length of hospital stay and a decrease in mortality rates. Each of the studies
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focused on resuscitating trauma patients to a mean systolic blood pressure (SBP), lower than
normal, or administered fluid boluses in smaller increments (low volume) throughout the
resuscitation process as compared to running fluids at a wide-open rate (high volume). All
trauma patients greater than 15 years old were included in each study. The exclusions to the
study were anyone less than 15 years old, burn patients, pregnant women, traumatic brain injury
(TBI) patients and patients who were injured, or died, due to hanging. Of the studies gathered for
this Benchmark Project, 5 were Level I studies which present the highest level of evidence
available through Systematic Reviews or Meta-Analysis’ of randomized control trials (RCT’S).
Albreiki, et al. (2017) conducted a systematic review that consisted of 10 final studies: 5
RCTs, 2 prospective cohort studies and 3 retrospective cohort studies. The studies encompassed
a total of 4,677 hypotensive trauma patients. The enrolled studies tested fluid therapy on trauma
patients defining the end mark as a targeted SBP. Patients were placed in groups based on the
amount of fluid administered and their mean SBP. Each study concluded that the associated
mortality rate produced by hypotensive resuscitation is low compared to that of aggressive
resuscitation. In comparative studies there was a 21.5% mortality rate in the low resuscitation
group versus 28.6% mortality rate in the high resuscitation group. Collectively, the studies show
a mean value of 82.9% survival rate in conservative fluid resuscitation and an 80.2% survival
rate in patients having aggressive amounts of fluid administered.
In another meta-analysis completed by Duan, et. al. (2015), 9 studies were analyzed with
a total of a total of 1,384 trauma patients comparing the mortality of hemorrhagic shock. The
groups were divided into two groups: limited fluid resuscitation and regular fluid resuscitation.
Of those, 675 patients were given limited fluids using permissive hypotension, and 709 were
given regular or large amounts of fluid during initial post traumatic resuscitation. Mortality rate
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for patients given limited fluids was 131/675 (19.4%) and patients given regular or large
amounts of fluids was 208/709 (29.3%). These results clearly indicate that limited fluid
resuscitation may reduce the mortality rate in patients with hemorrhagic shock.
Tran, et al. (2018) completed a systematic review of five RCTs evaluating a total of 1,152
trauma patients. This review focused on the SBP or mean arterial pressure (MAP) of trauma
patients. The patients were placed in one of two “arms” of the studies: intervention arm or
control arm. The intervention arm was subdivided into two groups. In the first group, patients
were resuscitated to a MAP of >50 mmHg. In the second group, patients were resuscitated to a
MAP of 70-90mmHg. In the control arm, the resuscitation targets were a MAP >65 mmHg or
SBP ranging from 100-110 mmHg. Mortality rate was the main outcome measured in this
systematic review. Overall, the in-hospital mortality rate and the 30-day mortality rate in the
control arm were significantly higher than those in the intervention arm who were intentionally
resuscitated to a lower SBP using less fluids.
The benefits of using permissive hypotension became apparent in each study reviewed.
Overall, the mortality rate weas reduced in patients who were administered less fluids initially
during resuscitation than those who received large volumes of fluids. The rate of complications
was also decreased throughout each study analyzed.
3. Project Stakeholders
Melnyk and Fineout-Overholt (2019) reports that “administrators responsible for the
clinical areas where changes will occur and who engage early in the planning process are likely
to share ownership”. The clinical areas this change will happen in are trauma services in the
Emergency Room (ER). Therefore, most of the stakeholders for this project will work in trauma
services. Senior management support is necessary for a successful change project. Senior level
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management stakeholders for this benchmark project will include the Chief Nursing Officer
(CNO), the Medical Director of trauma, the trauma coordinator, the Chief Quality Control
Officer, and the trauma nursing director. Senior management buy-in and support is necessary for
a successful change project. Stakeholders for the actual evidence-based structured training will
include: the above listed senior level management, all trauma physicians and mid-level
providers that work the trauma unit in the emergency room (ER), the nursing educator, and all
trauma nursing staff.
4. Proposed Outcomes
Outcomes for this project are to improve overall resuscitation care of hemorrhagic trauma
patients who arrive to the ER of this facility. The goal is to improve mortality rates by refining
resuscitation care delivered. The rate of complications will also be improved. By improving the
rate of post resuscitation complications, there will also be a reduction in overall length of
hospital stay for patients.
5. Evaluation Design
The evaluation process will include examining measurable complications and the
mortality rate of hemorrhagic trauma patients post resuscitation. These complications will
include ARDS, MOF, pneumonia, ARF and sepsis. Overall length of stay in the hospital will
also be measured per patient. Data will be reviewed to determine if the project change is
beneficial.
6. Timetable/Flowchart
The original PICOT question was developed in previous semesters. It was altered
slightly to arrive at the now final version. Once administration approval has been granted to
proceed with the change project, the leadership team of key stakeholders can begin the planning
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each important step of the change process along with teaching and focus points of each step.
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Project Timeline

Step 1
Build excitement for change
(2 weeks)

Engage Key
stakeholders,
EBP mentors,
& Leaders

Step 2
Create an expert team
(2 weeks)

Eliminate
knowledge
deficits and
skepticism

Step 3
Disseminate the evidence
(2 weeks)

Step 4
Create tools/resources
(2 weeks)

Protocol for
practice in
treatment

Step 5
Pilot the EBP change
(2-4 weeks)

CELEBRATE
PROGRESS!!!!

In patient trauma
setting of adult
trauma patients

Step 6
Measure outcomes and refine processes
(ongoing)

(Melnyk & Fineout Overholt, 2019)
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7. Data Collection Methods
Data collection for this benchmark project was initiated by a review of previous studies
regarding permissive hypotension versus conventional resuscitation in trauma patients. These
studies were found through the following PICOT intervention question: In hypovolemic trauma
patients (P), how does the use of controlled resuscitation or permissive hypotension (I) compared
to the use of conventional resuscitation (C) affect their rate of complications/mortality (O) over a
one-week period post trauma (T)? Library databases used for literature search were CINAHL,
PubMed, Cochrane, and MEDLINE. Key words used for literature search included: crystalloid,
trauma, hypovolemic, permissive hypotension, and resuscitation. Critical appraisal of these
studies included the use of rapid critical appraisals (RCA), general appraisal overviews (GAO)
and synthesis tables to examine the data located.
Data will need to be collected continually to evaluate the change project and the
outcomes. Chart audits have been collected prior to the pilot phase of this project on the
outcomes measured of all hemorrhagic trauma patients being studied. The complications being
monitored are ARF, MOF, pneumonia, and ARDS. Mortality rates post resuscitation will be
monitored as well as overall length of stay in hospital. Chart audits will need to continue after
the pilot phase so that outcomes can be continuously measured for results of the change.
Complications as defined in the change project as well as mortality rates will be examined for
one week post trauma. After 1 month of the change project being in place, the prior data will be
compared to the current data and results to determine if the change is beneficial.
8. Discussion of Evaluation
This benchmark study has not been implemented as of this time, so no official evaluation
is available. Upon implementation of the change, all trauma patients will be followed for one
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week post resuscitation. Complications and mortality rates will be monitored, and data will be
analyzed. The evaluation process will be ongoing and will include examining the process being
implemented and the outcomes for each trauma patient.
9. Cost/Benefits
The cost of this project will be minimal. There will need to be specific training for all
clinical trauma staff. The training sessions will be offered multiple times throughout several
weeks. However, clinicians may have to attend a session outside of a regularly scheduled shift.
If that should happen, there could potentially be some payroll cost for training.
The benefits of this project will greatly outweigh any costs incurred. The benefits of
using permissive hypotensive resuscitation could potentially save the facility with supply cost.
With the administration of fewer and less fluid boluses during resuscitations, a decrease in fluid
cost could be incurred. The greatest benefit will hopefully belong to the trauma patients
themselves. Decreasing complications post resuscitation can reduce the length of stay in the
facility which, in turn, decreases the overall cost to the patient.
Conclusions/Recommendations
Although permissive hypotension is not a new standard of care, not all physicians follow
this treatment protocol. As evidence-based practice evolves, the care delivered to patients should
as well. “Achieving a balance between organ perfusion and hemostasis is critical for optimal
fluid resuscitation in patients with severe trauma” (Kudo, Yoshida, & Kushimoto, 2017). This
balance in perfusion should be achieved safely meanwhile decreasing complications and
mortality rates. Implementing this change project will do that.
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